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IDVWHU GDPDJH DFFXPXODWLRQZLWK UHODWLYHO\ OHVV VWUDLQ LQPDWHULDO $ FRPSDUHG WRPDWHULDO % LV LQGLFDWHG E\ WKH
VPDOOHUH[WHQWRIGDPDJH]RQH3RVWWHVWH[DPLQDWLRQRIWKHIUDFWXUHVXUIDFHIHDWXUHVFDQSURYLGHDQLGHDDERXWWKH
PHFKDQLVPV RI GDPDJH GHYHORSPHQW WKRXJK WKH VHTXHQFH LQ ZKLFK GLIIHUHQW HYHQWV WRRN SODFH FDQ QRW EH
XQHTXLYRFDOO\HVWDEOLVKHG
7\SLFDOH[DPSOHVRI IUDFWRJUDSKV IURPD661 ZHOG VKRZLQJGLIIHUHQWPLFURPHFKDQLVPVRI IUDFWXUHDUH
SUHVHQWHG LQ )LJ  ,W PD\ EH REVHUYHG WKDW LQ DGGLWLRQ WR GLPSOHV DVVRFLDWHG ZLWK PLFURYRLG JURZWK DQG
FRDOHVFHQFH WKHUH DUH ORFDO EULWWOH ]RQHVZLWKPLFURFUDFNVZKLFK FDQ VLJQLILFDQWO\ FKDQJH WKH IDLOXUH FRQGLWLRQ
7KXVWRWUHDWWKHSUHVHQFHRIVXFKEULWWOHPLFURFUDFNVWKHUHLVDQHHGWRLQFRUSRUDWHDORFDOEULWWOHIUDFWXUHFULWHULRQ
LQ WKHGDPDJHHYROXWLRQ PRGHOV LQRUGHUWRDUULYHDWUHDOLVWLFDIDLOXUHFRQGLWLRQ
,Q WKH PRGHOV GHVFULEHG LQ WKH SUHYLRXV VHFWLRQ WKH GLUHFWLRQ RI FUDFN SURSDJDWLRQ LV LQIOXHQFHG E\ VL]H DQG
VSDWLDOGLVWULEXWLRQRIWKHYRLGQXFOHDWLQJSDUWLFOHVDQGYRLGVDUHWUHDWHGDVSRUHVZLWKVPRRWKVXUIDFHZLWKRXWDQ\
VKDUSFRUQHUV+RZHYHUDVLVFOHDUIURPWKHGLVFXVVLRQDERYHLQHQJLQHHULQJPDWHULDOVWKHPDWUL[PD\DOVRFRQWDLQ
SODWH OLNH SRURVLWLHV LQLWLDWLQJ IURP VHFRQG SKDVH SDUWLFOHV DQGRUPLFUR FUDFNV VXFK DV WKRVHZKLFK IRUP GXH WR
FUDFNLQJRIWKHSDUWLFOHRUEULWWOHJUDLQERXQGDU\FUDFNZKLFKDUHVKDUSVWUHVV UDLVHUV )RUH[DPSOHVLQFRPSRQHQWV
IDEULFDWHG E\ZHOGLQJDQGIRUPLQJIDLOXUHFDQRIWHQEHORFDOO\EULWWOH 7KHGDPDJH IRUPHGLQWKHPDWHULDOPDWUL[LQ
VXFKFDVHVFDQEHFODVVLILHGDV PLFURYRLGVDQGPLFURFUDFN SXUHGXFWLOHFUDFNJURZWKWKHRULHVDUHQRWDSSURSULDWH
DQGDUHH[SHFWHGWRJLYHQRQFRQVHUYDWLYHUHVXOWV


^ƚƌĂŝŶ
^ƚƌĞƐƐ
)LJ7\SLFDOVWUHVVVWUDLQFXUYHRIWZRGLIIHUHQWPDWHULDOVZLWKODUJHYDULDWLRQLQGXFWLOLW\
)LJ7\SLFDOIUDFWRJUDSKVVKRZLQJGLIIHUHQWPLFURPHFKDQLVPRIIUDFWXUHLQ661ZHOG
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 7KHSURSRVHGIDLOXUHFULWHULRQ
$IDLOXUHFULWHULRQIRUEULWWOHIUDFWXUHLVGHULYHGEDVHGRQWKHFULWLFDOVWUHVVDSSURDFK>6XUHQGUDQ@LQFRQWUDVW
ZLWKWKHYRQ0LVHVFULWHULDXVHG IRUSODVWLFGHIRUPDWLRQ,QWKHFULWLFDOVWUHVVDSSURDFK WKHSODVWLFGRPDLQLVWUHDWHG
DVQRQOLQHDUHODVWLFZLWK D GDPDJHFRQWULEXWLRQ LQFRUSRUDWHG LQ WKHPDWHULDOFRQVWDQWV ,QRUGHUWRLQFRUSRUDWHWKH
HIIHFWVRIJURZWKRIVXFKPLFURFUDFNVRQGDPDJHHYROXWLRQDQDSSURSULDWHIDLOXUHFRQGLWLRQLVSURSRVHGLQGLUHFW
DQDORJ\ ZLWK FROXPQ EXFNOLQJ ,W LV SURSRVHG WKDW WKH PLFUR FUDFNV VSUHDG XQGHU WKH DFWLRQ RI WKH FRPSUHVVLYH
FRPSRQHQW RI WKH GHYLDWRULF VWUHVV ZKLFK H[FHHGV D FULWLFDO YDOXH )LJ  7KH FULWLFDO VWUHVV DQG WKH SUREDEOH
GLUHFWLRQRIORFDOPLFURFUDFNSURSDJDWLRQDUH GHFLGHGE\WKHJHRPHWU\RIWKHPLFURFUDFN DQG WKHVWLIIQHVVRIWKH
VXUURXQGLQJ PDWHULDO PDWUL[ DV FKDUDFWHUL]HG E\ WZLQ FROXPQ LQVWDELOLW\ 7KXV GDPDJH JURZWK PHFKDQLVP LV D
FRPELQDWLRQ RI YRLG HQODUJHPHQW VKHDU ORFDOL]DWLRQ DQGPLFURFUDFN EXFNOLQJ DV SURSRVHG ZLWK YDU\LQJ GHJUHH
EDVHGRQWKHKHWHURJHQHLW\RIWKHPDWHULDO
7KHLQGLYLGXDOFRPSRQHQWVRIWKHVWUHVVWHQVRU DUH DW OLEHUW\WRDVVXPHYDOXHVWKDWVXLW WKHFKRVHQ V\VWHP 7KH
VWUHVVWHQVRUKDVK\GURVWDWLFDQGGHYLDWRULFFRPSRQHQWVZKLFKFDQEHVHSDUDWHG,WLVSURSRVHG WKDWWKHFRPSUHVVLYH
SDUWRIWKHFRPSRQHQWVRIWKHGHYLDWRULFWHQVRUFDQFUHDWHFUDFNH[WHQVLRQEDVHGRQWKHFULWLFDOVWUHVVIRUWKHPLFUR
FUDFNH[WHQVLRQ,QSODVWLFPDWHULDOWKHIDLOXUH \LHOG FULWHULRQLV GHULYHGIURPWKHVHFRQGLQYDULDQWRIWKHGHYLDWRULF
VWUHVVWHQVRUFDOOHGWKHYRQ0LVHV\LHOGFULWHULRQLQOLQHZLWKWKLVPLFURFUDFNFULWHULDLVEDVHGRQ WKH QDWXUHRIWKH
QRUPDO GHYLDWRU RI WKH VWUHVV WHQVRU DV H[SODLQHG 7KH VWUHVV WHQVRU EDVLFDOO\ FRPSULVHV K\GURVWDWLF WHQVLOH RU
FRPSUHVVLYHFRPSRQHQWVKHDUDQGGHYLDWRULFWHQVLOHRUFRPSUHVVLYHFRPSRQHQWV
)LJ  LOOXVWUDWHV WKH PHFKDQLVP RI IUDFWXUH EDVHG RQ PLFUR FUDFN DQG PLFUR YRLGV ZLWK FRUUHVSRQGLQJ
SUHGRPLQDQWFRPSRQHQWVRI WKHGULYLQJVWUHVV WHQVRU ,Q WKLVDSSURDFK WKHHIIHFWRIFRPSUHVVLYHGHYLDWRULF VWUHVV
WHQVRULVWUHDWHG EDVHGRQWKHFULWLFDOORDGDVXVHGLQEXFNOLQJRIFROXPQ7KHFROXPQEXFNOHVWRUHOHDVHWKHHODVWLF
HQHUJ\ VWRUHG LQ WKHPHPEHU ,I WKH FRQVWUDLQWV DUH VXFK WKDW EXFNOLQJ LV QRW SRVVLEOH EHFDXVH RI WKH FRQWLQXXP
PDWHULDOFUDFNGHYHORSVLQWKHPDWHULDOWR UHOHDVHWKHHODVWLFHQHUJ\VWRUHG
)LJDDFUDFNHGERG\EDVFKHPDWLFIUDFWRJUDSK
ŵŝĐƌŽͲĐƌĂĐŬ
ŵŝĐƌŽͲǀŽŝĚ
D E
)LJ'DPDJHJURZWKZLWKVWUHVVWHQVRUGXHWRPLFURYRLGWHQVLOHK\GURVWDWLF	PLFURFUDFNGHYLDWRULF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([SHULPHQWDO GHWDLOV
$VHQYLVDJHGWRGHPRQVWUDWHWKHHIIHFWRI GHYLDWRULFVWUHVVLQSURSDJDWLQJWKHEULWWOHW\SHFUDFNLQWKHPDWHULDOD
ELFROXPQ W\SH FRPSUHVVLRQ WHVW ZDV FRQGXFWHG  $ VSHFLPHQ LQ WKH IRUP RI D GRXEOH FROXPQ LV ORDGHG LQ
FRPSUHVVLRQ SURJUHVVLYHO\ WLOO FUDFN SURSDJDWLRQ OHDGV WR IDLOXUH RI WKH VSHFLPHQ )LJ  7KHPDWHULDO XVHG IRU
PDQXIDFWXUHRIVSHFLPHQIRUWKHFRPSUHVVLRQWHVWZDVGXFWLOHFDVWLURQ7KH<RXQJ¶VPRGXOXV( u 03D
ZLWKURRPWHPSHUDWXUH\LHOGDQGXOWLPDWHVWUHQJWKDV03DDQG03DUHVSHFWLYHO\7KHGXFWLOLW\RIWKHFDVW
LURQ PDWHULDO LV  RQ HORQJDWLRQ 9DULRXV FRPSUHVVLRQ VSHFLPHQV DV JLYHQ LQ WKH 7DEOH  ZHUH WHVWHG 7KH
FRPSUHVVLRQWHVWVZHUHFDUULHGRXWLQDN1VHUYRK\GURDXOLFWHVWLQJPDFKLQHLQGLVSODFHPHQWFRQWURODWDUDWHRI
PPPLQ
&RQVLGHULQJWKHFURVVVHFWLRQDODUHDRIHDFKFROXPQ $ D EWKHDUHDPRPHQWRIFURVVVHFWLRQLV ,  DE 7KH
UDGLXVRIJ\UDWLRQLVJLYHQE\
.  $, 
%XFNOLQJORDGLVHVWLPDWHGIRUHDFKFROXPQEDVHGRQ(XOHUFROXPQHTXDWLRQIRU/N!RU-RKQVRQ¶VSDUDEROLF
IRUPXODIRU/NDVWKHFDVHPD\EH7KHORDGLVVKDUHGE\WZRFROXPQVDQGWKHFRPSUHVVLYHVWUHVVWKHORDG
SHUXQLWDUHDLVFDOFXODWHG7KH (XOHU¶VIRUPXODLV
3FU  Qʌ(,/ 
7KH-RKQVRQ¶VSDUDEROLFIRUPXODLV
3FU  $ı\>V\ Q ʌ(/N@ 
,Q HTV  DQG  WKH YDOXH RI Q FDQ YDU\ IURP WR GHSHQGLQJ RQ WKH HQG FRQGLWLRQ RI WKH FROXPQ7KH
EXFNOLQJORDGVSUHVHQWHGLQ7DEOHDUHFDOFXODWHGXVLQJ Q  ZKLFKFRUUHVSRQGVWRIL[HGHQGVWRJHWDPD[LPXP
YDOXH RI WKH FULWLFDO ORDG ,Q WKH DFWXDO WHVW WKH HQG FRQGLWLRQV ZHUH LQWHUPHGLDWH EHWZHHQ Q   DQG Q   
$FFRUGLQJO\WKHFULWLFDOORDGVDUHH[SHFWHGWREHORZHU
E
)LJ'RXEOHFROXPQFRPSUHVVLRQVSHFLPHQ
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7DEOH %XFNOLQJORDGVDQGFRPSUHVVLYHVWUHVVHVIRUWKHGLIIHUHQW VSHFLPHQV WHVWHG
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7KHORDGGHIOHFWLRQFXUYHIRUWKHPPORQJFRPSUHVVLRQVSHFLPHQLVVKRZQLQ)LJ 7KHVFKHPDWLFDQGWZR
RI WKH DFWXDO VSHFLPHQV DUH SUHVHQWHG LQ )LJ  7KH FUDFNV LQ WKHVH VSHFLPHQV SURSDJDWHG WRZDUGV WKH ORFDWLRQV
ZKHUH FRPSUHVVLYH VWUHVVHV GHYHORSHG DQG WKHUH ZHUH QR REVHUYDEOH FUDFNV LQ WKH UHJLRQV VXEMHFWHG WR WHQVLOH
VWUHVVHVWKXVYDOLGDWLQJWKHSURSRVHGFULWHULRQ
)LJ/RDGGHIOHFWLRQFXUYHRIPPORQJFRPSUHVVLRQVSHFLPHQ
)LJ3UHDQGSRVWWHVWHGFRQILJXUDWLRQRIFRPSUHVVLRQVSHFLPHQRIVFKHPDWLFDQG DFWXDODQGPPORQJ
&RQFOXVLRQ
,WKDVEHHQGHPRQVWUDWHGWKDWWKHGHYLDWRULFFRPSUHVVLYHVWUHVVLVWKHPDMRUGULYLQJIRUFHIRUSURSDJDWLRQRIPLFUR
FUDFNV7KHPLFURFUDFNHQODUJHPHQWLQGXFWLOHFDVWLURQVWXGLHGLVDEULWWOHW\SHIUDFWXUH,Q GXFWLOHPDWHULDOLWFDQEH
HDVLO\REVHUYHGWKDWWKHPDWHULDOGDPDJHLVGXHWRWKHFRPELQDWLRQRIPLFURYRLGHQODUJHPHQWVKHDUORFDOL]DWLRQDQG
PLFURFUDFN HQODUJHPHQW 7KH FROXPQ LQVWDELOLW\ SKHQRPHQRQ LV GHPRQVWUDWHG DV D GDPDJHPRGH LQPLFURFUDFN
HQODUJHPHQWLQEULWWOHPDWHULDOVXFKDVGXFWLOHFDVWLURQ
   






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